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Test

* Radiometric Response
SNR, Linearity, Dy. Range, Noise -

e Spectral Response
C.W.L, B.W., 0.0.B

o Spatial Response
Registration, IFOV, MTF

e Transient Response
Ghosting, Crosstalk, Scatter

e Stray Light

e Polarization Response
* No MWIR/LWIR Due to Window Absorption
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MRPIMIODIS Test & Calibration Activities HUGHES
‘ » OverView SANTA BARBARA RESEARCH CENTER

a subsidiary

* Engineering Model

All Performance Tests Performed on EM Except

a) MWIR/LWIR Spectral in T/V
b) MWIR/LWIR Registration in T/V
c) Warm-Target Within-Field Stray Light

Additional Tests Not Performed on EM

a) 1g Release, Pointing Accuracy

b) On-Board Calibrator Check-outs

c) Mass Properties, Modal Survey

d) Acoustics, Magnetic Mapping, EMI/EMC

* Protoflight Model
All Test Performed



REQUIRED TESTS FOR
SYSTEM LEVEL CALIBRATION
AND CHARACTERIZATION

t
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TEST PARAMETER SPEC PARA | TEST PROCEDURE | TEST ENVIRONMENT | SCAN MIRROR STATUS [ GSE OPTICAL STIMULI "~
SPATIAL - IFOV 331 152781 AMB LAD NON-SCANNING TAC WITH SLITS
RESPONSE UNIFORMITY 3.4.5.4 -
SPECTRAII_.ENGTH OLERANCE 33.3 152792 AMR bsth IgtzN Tll‘)lTN NON-SCANNING /MGBC+MONOCHROMATOR
WAVE 3.3..2
OUT OF BAND 3333 AMB LAB (Ssm#A Fok em)
WKCEEENGTH STABILITY 3'3'; : 2;'}3 Lqug 223 W 7 -5
3.4.7.4 Sy HBeotby M {
WAVELENGTH ACCURACY 3475 AMB LAB AND TV pecirel
POLARIZATION 3.3.5 152793 AWB [AB NON-S5CANNING Epg' .Esuiﬁﬁ“ +POLARIZER |
MTF 34.2 152788 AMB LAB AND TV SCANNING MGBC+SUTS; IAC + SUTS
TRANSIENT RESPONSE 344 152789 AND LAB SCANNING )
RADIOMETRIC PERFORMANC 3.4.5 VISINIR/SWIR AMB LAB AND 1V SCANNING $i5(100) AND BCS
DYNAMIC RANGE 3.4.1 152784
SNR 341 MWIR/LWIR
SYSTEM NOISE MEAS 3.4.5.5 182785
CH TO CH UNIFORMITY 3.4.5.3.2
SYSTEM NOISE 3.4.5.85
LINEARITY
SYSTEM CROSSTALK 3.4.5.3.3 152787 AMB LAB SCANNING MOBC+WIDE-SHITS
GHOSTING 3455 ( ) AMB LAB SCANNING MGBOvFULLFIELD SSm A
GEOMETRIC PERFORMANCE 3.4.6 ‘
POINTING KNOWLEDGE 3.4.6.1 152791 AMB LAB NON-SCANNING MGBC + PTGASSY  [-Ac
ALIGNMENT CHANGE 3.4.6.2 152791 AMB LAB NON-SCANNING MGBC + PTG ASSY _ [muve
SPECTRAL BAND REG 3.4.6.3 152790 AMB LAB AND TV SCANNING MGBC+SBR RETICLES £
RADIOMETRIC STABILITY 347 VISNIR/SWIR SCANNING
SHORT TERM 3.4.7.1 152784 AMB LAB 813(100) AND BCS
LONG TERM 347.2 MWIR/LWIR ANALYSIS NA
SPECTRAL BAND TO BAND 3473 152785 AMB LAB AND TV SIS(100) AND BCS
STRAY LIGHT 3.4.8 AMB LAB SCANNING
DIRECT SUNLIGHT 3.4.8.1 152797 AMB LAB SOLAR TEST SOURCE
BRIGHT TARGET 3.4.8.2 152794 AMB LAB \ SIS(100
DARK TARGET 3.4.8.3 152794 AMB LAB SIS{100
WARM TARGET 3.4.8.4 152796 AMB LAB MGBC-TARGET (No €M)

RETICLE
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Calibration Equipment
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* Radiometric Response SIS, BCS SIS, BCS
SNR, Linearity, Dy. Range, No,'i,;s:g |

e Spectral Response SSMA MGBC
C.W.L, B.W., 0.0.B

e Spatial Response IAC MGBC
Registration, IFOV, MTF

* Transient Response | SSMA SSMA
Ghosting, Crosstalk, Scatter |

e Stray Light SIS* SIS, MGBC

* Polarization Response PMA PMA

* No Warm-Target Within Field St‘ray Light
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. SPHERE DIA.
100 cm(40 inch)

| . APERTURE DIA.
1 457 cm(18 inch)

» 37 INDIVIDUALLY
SWITCHED QUARTZ
HALOGEN LAMPS

. 4050 TOTAL
WATTS

« SPECTRAFLECT
INTERIOR COATING

. EXTRA BACK
HEMISPHERE
WITH
PORTHOLE
FOR MODIS
STRAY LIGHT
TESTING
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SIS(100) REQUIREMENTS

TESTS
<un STRAY DYNAMIC RADIOMETRIC ~ RADIOMETRIC CHANNEL TO CHANNEL
| LIGHT  RANGE  CALIBRATION  STABILITY UNIFORMITY
REQUIREMENTS
MODIS PRIME SI1S(100) SIS(100)
TYPE OF REQUIREMENT ITEM DERIVED PREDICTED

REQUIREMENT| REQUIREMENT | PERFORMANCE

* RADIOMETRIC ACCURACY @ LtyP|  g5o;, 1 SIGMA | <3.4%,1SIGMA | <3.0%, 1 SIGMA

BANDS 1-19,& 26 (<3.0um). **
« RADIOMETRIC ACCURACY

<6%, 1 SIGMA

< 3.9%, 1 SIGMA

< 3.5%, 1 SIGMA

BETWEEN 0.3Ltyp & 0.9Lmax
+ RADIOMETRIC STABILITY o o

(short term: < 2 weeks) <t-1.0% <+~ 1.0% <+/-1.0%
» RADIOMETRIC STABILITY ‘_ o . D 0o,

(long term: >2 weeks) <+/- 2.0% <+~ 2.0% <+/~ 2.0%
» RADIANCE UNIFORMITY < 0.3% < 0.25%
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BLACKBODY CALIBRATION
SOURCE ASSEMBLY HUGHES
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Side View Front View

SCpacer; Coolant Tubing
Low Conductance ,

~ Kapton Heaters.
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BLACKBODY CALIBRATION
SOURCE
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Fractional full scale response

T_'/V CALIB AD Chart 9-1

.'Z“,

e, | SUMMARY: Fractional full scale response versus BCS temperature
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SSMA Spectral/Scatter
Measurement Assy
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Super-llaolished
Spherical Mirror

To MODIS

-Ribbon Filament

Double Source

Monochromator

(Removable)

Table
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SPECTRAL MEASUREMENTS
ASSEMBLY

EXIT SLIT DUAL CZERNY—TUR.P;.EH

MICROPOSITIONING MONOCHROMATORS
AND REFERENCE SOURCES
DETECTOR ASSEMBLY STRUCT
REIMAGING 8TRUCTURE

MIRROR
DETECTOR

FILTERS

CHOPPER
ENTRANCE
SLIT
IR CERAMIC
ROD SOURCE
Hg LINE
. EMISSION SOURCE
OR WAVELENG
o WAVELENGTH RANGE COVERED F SALQ,;M'ONTH
e PYROELECTRIC DETECTOR FOR IS 0.4UM TO 14.3UM
RELATIVE SPECTRAL RESPONSE
MEASUREMENTS e SPECTRAL BANDWIDTHS FROM
2NM TO 300NM
e EXIT SLIT CAN BE POSITIONED 1 ,
ON MODIS FOCAL PLANE e AUTOMATIC SLIT WIDTH CONTROL e LINE SOURCES e TUNGSTEN SOURCE
WITH VERNIER POSITIONING (3 SLIT MECHANISMS) a&%\geguem COVERS VIS/NIR/SWIR
: o) T
FOR MAXIMIZING THROUGHPUT CALIBRATION e CERAMIC ROD SOURCE

OVER ENTIRE RANGE COVERS MWIRAWIR
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MGBC SYSTEM

SANTA BARBARA RESEARCH CENTER,
DESIGN CONFIGURATION a subsdary
T SPHERICAL
INTEGRATING
LW SOURCE (SIS) SPHERICAL
SELECTABLE ASSEMBLY BLAGKBODY
ALIGNMENT, AND - /" SOURCE
FOCUS SUBSYSTEMS —
Lo SUBTRACTIVE
' \ DOUBLE
L MONOCHROMATOR
ggTTllc\:?.E - — ASSEMBLY
WHEELAT
FOCAL PLANE _
WITH : " F ¥
X,Y,Z MOTION '
REFLECTIVE
COLLIMATOR
SUBSYSTEM
P
VACUUM Ot e
HOUSING
—=t= | FOLDING FLAT ‘
(AZIMUTH & ELEVATION)
ADJUSTABLE t1° N 07'

FoR
109 EM
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INTEGRATION AND ALIGNMENT
COLLIMATOR DESIGN

" SCAN MIRROR
- (& 14.50)
COLLIMATOR COLLIMATOR PRIMARY
DIAGONAL — MIRROR (& 12.50, F/5)
TRACK MIRROR (2 3.50)

(® 14.50)

VERTICLE LINEAR
ACTUATOR (TRACK)

T

45° FOLD MIRROR
| (2 14.50)

UNIT UNDER - DIMENSIONS
TEST IN !NCHES

|_HORIZONTAL LINEAR
ACTUATOR (SCAN)
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IAC IN HIGHBAY CLEAN ROOM

o 94-3-133
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STRAY LIGHT
TEST CONFIGURATION
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MODIS POLARIZANCE
IS CHARACTERIZED WITH A

STAND-ALONE POLARIZER SUBSYSTEM m

SANTA BARBARA RESEARCH CENTER
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;3 & BAFFLE ."';vi‘iif‘-f v,
» @ — / POLARIZING C. I
o DESIEN TBR. , S
0 Virby TouAZDS
REFce NvE
AFPRoACH-
MGBC
SPHERICAL
INTEGRATOR
SOURCE
MOTOR &
1‘?05‘38'{‘&5!5 . COLLIMATING
CYLINDER LENS

HEXAPOD
ADJUSTERS

® CYLINDER IS ROTATED 360 DEGREES
IN 15 DEGREE STEP INCREMENTS
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MODIS TEST LAYOUT IN
CLASS 10,000 CLEAN ROOM m
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EM.TV Timeline.240415.XL Chart 1

MODIS ENGINEERING MODEL VACUUM TIMELINE
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PFM.2x.TV Timeline.940429.XL Chart 2

MODIS PROTOFLIGHT MODEL THERMAL-VACUUM TIMELINE
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Remaining Questions

* Can a suitable 16" window be found to cover all spectral regions?
(Assuming we can live without a few bands in VIS & LWIR)

* Polarization, Mirror Reflectance, & Pointing are only parameters
to be measured across the scan line. Any others needed?

* How do we measure IR scatter/ghosting without MGBC on EM?
Will IAC work?

* How long will each of these tests take? What special fixturing
is required?

e What are restrictions on software for data reduction? Can we
re-use EM integration and evaluation software for PF?
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r HUGHES
Systems Evaluation of EM Replan -

» Early Testing Reduces Overall Technical Risk

« Conversion of Structural Model: Moderate Risk

* Delete Cube and Pomtlng Measuremehts, EMI/EMC: Low Risk

* Delete One-g Gravity Release Assessment: Moderate Risk
Perform on PF; Difficulties Encountered Will Show Up Late

* Maintain Polarization Measurements

 Minimize Ambient Radiometic Testing. IR Bands Invalid Due to
High Backgrounds. Emphasize VIS, NIR, SWIR Tests

« Maintain Thermal/Vacuum Radiometric Tests: Necessary to Evaluate
Cold Shielding & Cooler Performance. Emphasize IR Bands

* Thermal Balance: Single Configuration

* |IAC for Registration Tests Before and in T/V (Dewar Stem Shift)

* Perform Spectral Tests Before and in T/V (Limited Spectral in T/V)

» Maintain Stray Light Tests on EM 065



